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Abstract : In this study, an anion-exchange ionomer solution was prepared by grinding poly(2,6-
dimethyl-1,4-phenylene oxide) (PPO) in liquid nitrogen for solid alkaline fuel cells (SAFCs). Type
of quaternized PPO (QPPO) solutions was controlled by grinding time. The ionomer binder solu-
tions were characterized in terms of dispersity, particle size, and electrochemical properties. As a
result, ionomer binder solutions using grinded polymer showed higher dispersion and smaller par-
ticle size distribution than that using non-grinded polymer. The highest ionic conductivity and IEC
of the membrane recast by using BPPO-G120s were 0.025 S cm™ and 1.26 meq g, respectively.

Keywords : anion-exchange ionomer solution, poly(2,6-dimethyl-1,4-phenylene oxide), dispersion
of ionomer solution, solid alkaline fuel cell, polymer grinding
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Quaternized poly(2,6-dimethyl-1,4-phenylene oxide
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PPO(Sigma Aldrich, USA) ¥WlAI& <] benzyl £
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Fig. 2. Photographs of (A) samples; (B) BPPO-G30s
powder; (C) BPPO-G60s powder; (D) BPPO-G90s
powder; (E) BPPO-G90s powder.
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Fig. 1. Scheme of quaternization of brominated PPO with TMA.
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Fig. 3. Photographs (x55) of (A) BPPO-G30s particles; (B) BPPO-G60s particles; (C) BPPO-G90s particles; (D) BPPO-

G90s particles.

Table 1. Particle sizes of various grinded BPPOs.

Particle size
Sample name

(pm)
BPPO-G30s 200~350
BPPO-G60s 90~240
BPPO-G90s 70~140
BPPO-G120s 40~140

siols FiEHoz gaEK] s RIS,
S W33 BPPO F9HELS AL 247 Y92
L€ Uit o8 Fa EHHPS B3 o
7o) A718 F49 ZHAS T7HRIAFC] AA 48 o
2E3F Hhe-S golskl & & IS RIS
AZE QPPO 0] g o]Qxm gaolo] BAl:
oF g8lld EA YxgAte] FExEE s 9
3l DLSE Aldsed EA3laiom, H2-83E QPPO-
GOsi= A olA AQAIF T #2419 A¥+= Fig. 490
YeAth DLSE 2 AMAI7l= 9AF] Brown
Azl oJgk Azl A7k gl Fuke WskE Ak
9] Doppler broadenings ©]-&3t] YxIE2] EiHAl
g9} o] 5 ZAsle] YA 4, A7), FH
9 A3t 5& 4SS & & Arh Fig 49 sk
=3 Aol YR BREE I A BEoE Uy
A3 glen, o] QPPO ©]ek=r HRQIH gefo] t}
k] HEHE A dSS Rl & 4 ATk HA
AxFe] A7)0l AFEHE 10%m] 3] JAEEL}L 50%

Table 2. Diameter and polydispersity index of various
QPPO ionomer solutions.

Sample name Average of diameter Polydispersity index

(nm) (PL)
QPPO-G30s 4840.5+ 115 1.37+0.03
QPPO-G60s 1352.5+208 0.436 = 0.067
QPPO-G90s 1144.9 £22 0.381 £ 0.004
QPPO-G120s 1143.5+75 0.379+£0.018

o algshs YAk B, 90%ol dFehs YAHEE
2 A lom, olfet Yrte] BEE= QPPOY] F
e ZolA| Kslar AEAF AREY Fole Fleg 3
Q13T BPPOL] #l|Al7be] SVt el met o]
] vl golo] QiApAtol =, BEEE Fu] Fo| v
< YRR FExEE s o 3 BPPO
o] BHE Tl 459 dEwI s A B dAE9)
o] 78 HUeS 52 + Ut Table 200 &
Azl wE H JRA7IS RAEE AR
polydisoersity index(PD& YR, Ha YA=7]
7} 4840 nmollA 1143 nm7lR] ZE AL 151y
ok E3h PRRLo] Wet YA FO1EWA o] &
AEE A FHEFJI o] r FIoAe] RAkw
7} 37F & g}l sk

Fig. 59141 QPPO ©]9=H HIRIL] &S o]
St QPPO HEHQI] :7]8}8H4 59 o] 2FAEE,
o] 2wIEF, & 5o AIE HERIUTE) A
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Fig. 4. DLS analysis of various QPPO membranes.
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